This article reports on findings from an ethnographic study of fifteen participant households in North Hobart and Midway Point, Tasmania. Key themes emerging from this research have been gathered and presented here through the metaphor 'digital literacy'. The first half of the article is concerned with developing a critical understanding of what is at stake in the notion, or metaphor, of digital literacy. The second half tests these understandings against our research. In our conversations with the people of North Hobart and Midway Point, we found evidence of digital illiteracy, and also evidence of the weaknesses of digital literacy as an explanatory trope. We group these findings using three themes: (1) the presence of instrumental literacy; (2) the illegibility of the NBN and its HSB services; and (3) structural conditions limiting the acquisition of the NBN and its HSB services. These three draw upon the digital literacy metaphor, but make its shortcomings clear, and the latter two in particular extend the metaphor from a personal deficit model to one that embraces technologies and social structures.
Introduction
In 2010 we conducted a pilot study 1 in North Hobart and Midway Point Tasmania, one of the first Australian suburbs to be offered trial services from the National Broadband Network (NBN). The study was conducted in the very earliest stage of the rollout, at a point where only 'innovators' and perhaps the first of the 'early adopters' -to use technology diffusion terms (Rogers, 1983) -had actually experienced the service. These early adopters were, nevertheless, more accidental than the purposive technology enthusiasts characterising the adoption model, by way of chance in living in a trial location. The objective of the pilot study was to get a clearer view of these householders' presumptions of the NBN and their expectations of high-speed broadband (HSB), and, concomitantly, to get a clearer view of their motivations for adoption or non-adoption . The pilot also served to inform an ongoing longitudinal study of the implications of broadband consumption on household media ecologies in Brunswick, Victoria, 2 a second NBN pioneer suburb that is one of five first release test sites on mainland Australia.
The study of household adoption, expectation and use of HSB was chosen because the home will be a crucial site for the success of the NBN and growth of the digital economy (Apperley et al., 2011) . The NBN is premised on a fibre-to-the-home (FTTH) installation model. Apart from the financial viability of the network depending upon high rates of household take-up, the broader ambition of the network for inclusion, connectivity and productivity (Conroy, 2009 ) depends upon how this technology infrastructure and access is understood and engaged with by householders. That is, upon the achievement of digital literacy capacities required to live in NBN-connected homes and to make the most of NBNconnected living.
Key themes emerging from this research are presented in this paper through the metaphor of 'digital literacy'.
How is digital literacy defined?
As a metaphor, digital literacy has its problems. What, after all, is the digital literature? What is the digital canon and what is the skill-set required to comprehend that canon, where, unlike literacy in text, skills are highly specific and highly mutable? Is it sufficient to be fluent in the use of the Windows operating system, or do the truly erudite use Linux line commands? (Hobbs, 2008; Luke, 2000 Luke, , 2001 .
The European Commission on the other hand, emphasises semantic rather than instrumental skills, and directs literacy at command of media content rather than delivery technologies.
They define media literacy as, the ability to access, analyse and evaluate the power of images, sounds and messages which we are now being confronted with on a daily basis and are an important part of our contemporary culture, as well as to communicate competently in media available on a personal basis. Media literacy relates to all media, including television and film, radio and recorded music, print media, the Internet and other new digital communication technologies. (European Commission, 2009) This form of literacy emphasises a skill-set that bears upon command of the message rather than its media, and relates to competencies associated with making meaning and interpreting meaning. It is a definition inherited from print and mass media milieus of media production, where media literacy is understood as the capacity to critically read, rather than make, and which is then transposed onto newer digital media texts.
Thirdly, the term 'soft skills' (Jenkins, 2006 (Jenkins, , 2009 Livingstone, 2009 ) is used to describe the socially oriented competencies necessary to read, participate in or contribute to online content and digital life. This understanding of digital literacy decentres the individual and her command of technology, or lack thereof, in order to focus on the communicative, interactive, networked, or social nature of her media production and consumption. Digital literacy is understood as a social skill-set that addresses the shift from mass media -characterised by centralised organisation and clear distinctions between production and consumption -to new media, and its possibilities for accessible, participatory and dispersed forms of content production, distribution and consumption.
The literacy metaphor, and its varying definitions, suggest that a range of instrumental, semantic and social knowledges, skills, and capabilities need to be developed to participate in an increasingly digitally mediated world, in which digital resources have become more integrated into economic and social life. The metaphor suggests that just as an inability to use the written word has long posed a significant barrier to a full participation in print-based cultures, so an inability to use digital resources poses a similar barrier in contemporary digital cultures, and in this regard, the digital literacy metaphor earns its place.
The significance of digital literacy to contemporary life is captured and deployed in discussions of the digital economy. The digital economy is used to describe changing systems of production and consumption resulting from the availability and use of broadband infrastructures, digital networks and new technology. Yet, the digital economy is not simply a commercial construct, but encompasses the raft of business transactions, government services, and social exchanges that emerge from the take-up and usage of digital media (e.g.
ACMA, 2007, 2009).
In a digital economy, many everyday and essential economic activities -along with the delivery of important social services including health, education and e-government -occur online and through multiple media devices. In this context digital literacy is important for the achievement of economic productivity and prosperity, but also for fostering greater cultural participation, social inclusion and personal connection (Foth et al., 2011) .
In Australia, increased levels of basic access to the Internet, rapidly increasing penetration of digital technologies in households, and widespread migration of commerce and services online have shifted the terms of the debate about digital literacy from instrumental literacy alone, to a more nuanced position that takes account of semantic and social factors. The focus is no longer on 'digital divides', read in terms of an 'access vs no-access' binary, to a consideration of 'participation gaps' and the varied qualities of use based on abilities to genuinely participate in, understand and contribute to digitally mediated social, economic and cultural life (e.g. Livingstone, 2009; Maher, 2008; Warschauer, 2003) .
Andrew Maher, of Infoxchange Australia, notes, "civic and democratic societies demand that everyone be able to access and share information. In the twentieth century this meant being able to read and having access to print materials, radio and television. In the twenty-first century it means having access to information and communications technology; in short, it means digital inclusion" (Maher, 2008 little more than a marketing campaign for Internet service providers' (Gurstein, 2003 (Gurstein, , 2004 . A focus on digital literacy and effective participation also implies that the NBN's $45 billion project to provide fibre-optic cable infrastructure to the front door of every home is not enough. How high speed broadband (HSB) is imagined, adopted, appropriated, domesticated and folded into routine by families and households who vary widely in their 'digital literacy'
will be critical to its success, and critical to people's experience of digital life.
Despite this diversity, we return to a more critical view of digital literacy and question the assumptions that underpin the argument that digital literacy is the precursor to effective use of HSB through the NBN. Effective use of HSB, said to rely upon and to be fostered through increased digital literacy, is a 'deficit model' of causality, attributing non-use, marginal use, or ineffective use, to a personal deficit in technical, semantic or social forms of digital literacy, when it may well be that non-participation is not attributable to digital illiteracy, but arises instead from a rational decision to exclude, avoid, ignore or even subvert digital participation (e.g. Satchell and Dourish, 2009; Selwyn, 2003; Verbeek, 2005) . As Satchell and Dourish (2009) note, "non-use is not an absence or a gap; it is not negative space. Nonuse is, often, active, meaningful, motivated, considered, structured, specific, nuanced, directed, and productive" (15).
The deficit model of digital literacy also assumes that effective use is contingent upon variable properties of the user -upon the 'literacy' of the user -when it would appear evident that variable properties of the 'literature', in this case, of the NBN and its HSB services, also have a bearing on effective use. Indeed, some technologies are illegible, even to literate users.
A third criticism of the use of the deficit model of digital literacy pulls back from agency, from a perspective that frames a personal interaction with technology, so that structural, socio-economic and cultural factures are also included in the frame of reference. Villagers without electricity do not eschew the Internet because they are digitally illiterate. In the case of Australia's NBN, electricity supply is not a problem, but, as we shall see, other structural factors relating to installation policies, for example, need to be considered. Our study involved the use of a number of qualitative methods spread over a one-year period. These involved established interview techniques as well as more novel methods, including 'technology tours' and the use of a 'domestic probe' pack (see Arnold 2004; Arnold, et al., 2006b; Gaver, et al., 1999; Gaver, et al., 2004; Shepherd, et al., 2007) . The first 'technology tour' occurred in early 2010 when participants were asked to escort us around the home, provide an inventory of the technologies in the home, and explain something of their origins, purposes, and use. Families were subsequently introduced to a 'Domestic Probe' pack containing a Polaroid camera and a 'Scrapbook', to record, assess, and reflect on their experiences with the HSB technologies. For a period of a year following this initial visit, a series of three follow-up face-to-face interviews was undertaken.
Method
Guided by the traces in the domestic pack, open-ended conversations were designed to elicit reflective insights into daily uses and expectations of HSB technologies and services in the home.
The study also draws on qualitative interview data from 20 households collected as part of the ongoing and larger study of the NBN roll-out in Brunswick. Participants were based on a purposive sample of various household internet connection types, drawn from a quantitative survey and analysis 5 . Interviews were semi-structured around household experience, motivations and practices of HSB appropriation and decision-making.
Findings
In our conversations with the people of North-Hobart and Midway Point, we found evidence of digital illiteracy, and also evidence of the weaknesses of digital literacy as an explanatory trope. We group these findings using three themes -(1) competency, or the presence of instrumental literacy, (2) legibility and illegibility in relation to the NBN and its HSB services, and (3) context, or the structural conditions limiting the acquisition of the NBN and its HSB services. These three themes draw upon the digital literacy metaphor, but make its shortcomings clear, and the latter two in particular extend the metaphor from a personal deficit model to a model that embraces technologies and social structures.
Competency: what are the limits of instrumental literacy?
Those who are functionally literate in the digital economy have solid instrumental literacy and make effective use of stabilised, well-domesticated digital applications. This group uses communication and transactional activities such as e-mail, online shopping, and online banking in a routine and effective way.
In the initial stages of broadband use, these informants' Internet activities flow on seamlessly from previous experience and may be characterised as 'business as usual' 
Legibility: is the NBN illegible?
The exercise of literacy implies legible literature, and in these cases we find that effective use of the NBN is challenged, not because the user is digitally illiterate, but because the digital literature is illegible and incoherent. Where this is the case, the incoherence of the NBN at an instrumental level prevents engagement on a semantic or social level.
Of course, the NBN is not alone in this. People commonly feel that technology is difficult to understand, or unreasonable and irrational in its demands, despite the efforts of interface designers and software engineers to create 'user-friendly' products. Compounding the problem of technologies that are illegible in themselves, is the problem of the rapid versioning of digital technologies within lines, and the rapid redundancy of those lines.
Unlike text literacy, it is as though one is no sooner familiar with a given text, than one finds it presented in a different dialect, or even a different language.
Our informants reflected the difficulty in maintaining the legibility and coherence of digital technologies through the accumulation of devices in their homes, and the difficulties encountered with problems of interoperability of devices, and their continued functioning over time.
In many cases we saw homes littered with screens and devices of different ages, functionality, working order, and operating platforms. Often these new technologies appeared to be adopted by default, and the accumulation of new devices and services was accepted as part and parcel of contemporary living. Short life cycles, quick turn-over and high redundancy rates would appear to be a digital industry standard. In the context of illegibility it is interesting to note that NBN Co has announced it is launching an education campaign for 2012 to explain what the rollout will mean for Australians, how to connect to the network, and why it is important that the nation upgrades its telecommunications infrastructure.
Context: what are the structural conditions for literacy?
The NBN is taking a place in an environment already populated with other technologies, with laws and regulations, with private and public institutions, and with all the other structural features that make up the social topography and technical ecosystem of a contemporary society. A powerful and large-scale actor though it is, the NBN has to find a way to work with or against, around or within, the social structures that precede it in the communications sector. Consistent with commercial and social norms in Australia, users have been required to opt-in to the initial NBN rollout, not opt-out, despite the fact that it represents itself as universal infrastructure, and despite the fact that it passes within meters of 93% of Australian homes. 6 NBN had little choice in the matter, and nor do they have any choice in another feature of the structural landscape -home ownership, tenancies and property rights. We found that many people did not sign-up to the NBN, not because of digital illiteracy, and not because HSB or the NBN were illegible. Instead, because they were tenants and under property laws had no right to authorise the NBN Co to install the HSB hardware, this added a further layer of complexity for understanding the NBN installation process that compounded issues for literacy: 
Conclusion
The home will be a crucial site for the success of the NBN and growth of the digital economy (Apperley et al., 2011) . The installation of fibre-to-the-home is often likened to last century's provision of electricity, and in this analogy the digital infrastructure of the twentyfirst century is expected to connect and integrate homes to the digital economy through the provision of universal, equitable and affordable high-speed broadband (HSB).
Next-generation broadband will enable video streaming applications, high-quality videoconferencing, faster and larger file transfers, and a number of high-bandwidth applications to run simultaneously (DBCDE, 2011; Ezell et al., 2009) ; and in the transformative vision of the NBN, the home will become smart and connected. While the notion of the connected or smart digital home has been around in different guises for a number of decades (see, for example, Edwards et al., 2011; Spigel, 2001; Venkatesh, 2008) , it has been concretised in the wake of the NBN as a platform connected to the economy. The digital home is imagined as an integral part of a network of digital living with seamless transitions between home, office, supermarket, school, mall, and hospital; yet, the successful integration of the digital home as a critical platform within the digital economy relies upon a complex of shifting and interdependent literacies.
We have suggested in this paper that digital literacy has instrumental, semantic and social elements, and that effective use of HSB through the NBN requires more than the instrumental literacy necessary to provide access. We have argued that, in an information economy, the disadvantage that accrues from digital illiteracy is akin to the disadvantage that accrues from textual illiteracy, and in this sense the metaphor is useful. However, in so much as digital literacy and illiteracy focuses entirely on the presence or absence of personal skills,
it is a deficit model that fails to account for other salient factors. We continue to deploy the literacy metaphor, but extend it beyond a deficit model by incorporating our observations of illegible technologies and services, and the structural conditions that deny the foundation upon which literacy might be built.
Future research
The tentative findings of the research study reported here suggest the need for further research, and we are currently pursuing questions of digital literacy as part of an ongoing study on the impact of broadband consumption on household media ecologies in the NBN release site of Brunswick, Victoria. Of particular interest will be the costs and benefits to family households associated with bandwidth plans, with the provision of new applications and services directed at media consumption, and with participation in the digital economy.
We will address these questions by conducting a longitudinal survey of residents, and interviewing a smaller sample group of families, to document changes in the household media and communicative ecology (e.g. Hearn and Foth 2007; Shepherd et al., 2007; Tacchi, 2006) , as well as consumption patterns, motivations and costs as HSB is habituated in the home.
The conceptual model of a media and communications ecology -of which some of the present authors have been instrumental in developing in relation to household environments (Shepherd et al., 2007) -is useful for situating more limited models of diffusion in relation to the physical and digital environments in which technology use and mediation takes place.
The ecological metaphor shifts the focus away from studies focusing on discrete individual, devices or applications, to encompass systems of media and communications interaction.
Thus, not only does the successful integration of the NBN with the digital home rely upon take-up of technical infrastructures and networks, but to fully realise ambitions for digital inclusion and the digital economy it also depends upon the aggregation and interaction of the household media ecology, including its technologies as well as its literacies and uses.
The implications of these findings for broadband policy, delivery and research on HSB, are that fibre networks cannot be reduced to a network of technologies, but are instead part of a much more heterogeneous network of actors that include legislation, landlords, ISP contracts, modems, literacies, and so on. Fibre-to-the-home in itself does not comprise the HSB network. Thus implementation policies and processes must go beyond physical installation to address the cultural contexts and participants that mediate delivery and adoption of broadband projects. This is recognised in the roll-out out by NBN Co of an education campaign -in parallel to their infrastructure roll-out -to explain how to connect to the network, why it is important to upgrade telecommunications infrastructure, and what HSB will mean for Australians. Four households were made up of families with a mother, father and either two or three children aged between 8 and 16: two households had two parents and a single teenage child; two households were couples without children; one house was a single father and teenage son; and one house was a couple with a young child (Wilken at al., 2011). 4 Each of the participants in the Hybrid SmartStreet project were given a TiVo media device that would permit access to high definition TV, as well as existing broadband services via Hybrid TV's Video-onDemand (VoD) entertainment service, CASPA (TECC, 2009), as well as free Internet service for 12 months. While this trial was meant to simulate the NBN in terms of Internet speed and capacity over the period of the trial, our participants have reported broadband speeds up to 4 Mbps rather than the projected 100 Mbps. The broadband speed provided is, nonetheless, a faster service than our participants previously had -often dial-up -and so can speak to trends in domestic broadband use following increased bandwidth provision and domestication.
5
Composition of households was mixed: 15 owned their home, 5 rented; 9 households were families with children, 6 were couples, 4 were shared houses and 1 was a single occupant; 12 households were connected to the NBN, 6 were connected to other broadband services and 2 had wireless connectivity.
